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From Science to Practice
 Implementation of udder health
PROFIT TEAMS
 Continuously incorporate the most important 
scientific findings in on-farm udder health 
programs
 Routine monitoring & surveillance programs
 Development of practical udder health 
improvement protocols
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Objectives
 Identifying the issues and understanding 
f ltarm cu ure.
 Establishing goals and guidelines. 
 Risk assessment.
 Plan Development.
h Motivating c ange.
 Monitoring and Surveillance
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Scientific Progress
1. Bacterial pathogens 3. Human Factors
2. Host 4. Environmental 
Management
4
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Key scientific issues:
Chronic IMI are quite prevalent and cause 
long term high SCC and recurrent clinical 
mastitis:
 We observed the occurrence of host-adapted 
strains across bacterial species:
 Adopt advanced diagnostics.
 Focus on elimination of host-adapted strains.
 Hosts are becoming more susceptible to mastitis, 
dry period is high risk time.
 Develop and adopt dry cow management programs.
 Develop breeding programs against clinical mastitis.
 Management needs to recognize that early 
diagnosis and intervention is important
 Adopt aggressive treatment programs when 
management is appropriate.
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Human Factors
 Producer motivation:
 Premium programs
 Economic value of programs
 Milking procedures.
 Treatment programs for both 
clinical and high SCC cows.
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Environmental  Management
 Heifer, dry cow and lactating cow 
hygiene.
 Milking equipment 
 Nutrition: minerals/vitamins and 
water
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Herd Health Improvement
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Identify the Concern
 High BTSCC (economics and productivity)
 Decreased Milk value
 Market at risk
 Unappreciated consequences
 Milk loss
 Poor treatment results
 Increased culling
Identify the Concern
 High SPC/PIC
 Decreased Milk value
 Market at risk
 Unappreciated consequences
 Cow hygiene
 Milking procedures
 Undetected Mastitis
10
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Identify the Concern
 Clinical Mastitis
 Increased culling & death
 Treatment costs
 Milk Lost
 Poor treatment results
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Udder health 
improvement protocol
1. Resolve immediate udder health 
d ilk lit ian  m  qua y ssues
2. Goal setting
3. Risk assessment and problem 
analysis 
Prioritize main issues and planning4.
5. Execution of proposed solution
6. Evaluation and monitoring
12
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1. Resolve short term problems
 IDENTIFY The Chronic High SCC Cows
 Test day Linear Score Information.
 Contribution to the bulk tank list
 Chronic infection List (Dairy Comp, PC Dart)
 CMT 
 Must be done on a routine basis. (monthly?)
 History of clinical mastitis?
13
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1. Resolve short term problems
 Manage the high  Segregate suspect
cell count milk –
cow or quarter 
level:
 Use CMT
 Quarter milkers / dry-
animals
 Chronic infection 
group
 High cell count group
 Infection dynamics –
off / cull reduced risk for 
transmission
15
Quarter Milker Systems
16
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1. Resolve short term problems
 Manage the high  Segregate suspect
cell count milk –
cow or quarter 
level:
 Use CMT
 Quarter milkers / dry-
animals
 Chronic infection 
group
 High cell count group
 Infection dynamics –
off / cull reduced risk for 
transmission
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2. Goal setting
 Identify key performance indicators:
 
Key Performance 
Indicator (KPI) 
Goal values 
Top         Ok           Not Ok 
Remarks 
1. Incidence of clinical 
mastitis per month. 
 
2. Bulk Milk Somatic Cell 
Count. 
< 1%     <2%           > 2% 
 
 
< 150    <250          >300 
 
Incidence calculated as all 
mastitis cases per month / 
cows milking. 
Average of all bulk milk 
SCC measurements in a 
given month 
3. Prevalence of culls for 
udder health reasons. 
 
< 3%     <5%          >10% 
 .
Calculated as all udder 
health culls / average 
number of lactating and dry 
cows in the herd. 
 
18
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Producer motivation
Awareness
ExplainissuesseeninKPI
Discusscoststofarm
Askifownerisawareofissues
Understanding
Preferences
Action
Identifypotentialsolutions
Discusscosts/benefits
Askpreferencesfromowner
Todolists
Actionpoints
Discusscausesofproblems
Providematerials
AskIfownerunderstands
Loyalty
Implementation SupportimplementationProvidefollowup
Successleadstoloyalty
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Producer motivation
 $$, increase net income
 Ask objectives – listen and record
Help increase income
 Help reduce costs
 Be creative to help producer increase bottom line (share ideas !)
 Make teams work on the farm
 Teach, always
 Motivate workers on the farm
 Help enjoy farming
E j h lth i l veryone en oys ea y an ma s
 Farmers enjoy good health data
 Build enduring relationships with producer
 Respect, not arrogance
 Praise success
20
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3. Risk assessment and 
problem analysis
 Four potential areas of:
 Clinical mastitis
 SCC
 Culling
 High bacteria counts (SPC, PIC)
What are the customers concerns?
 What concerns have you identified? 
 Are there other concerns or priorities?
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Herd mastitis audit
 Analyse herd data
 Perform herd audit
 Menu system (NYSCHAP risk assessment guide)
 Herd observations
 Summarize findings
 On farm presentation
 Written summary
http://nyschap.vet.cornell.edu
22
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Analyze Clinical Mastitis
Clinical
Mastitis
>20%
Culture
Results &
Sensitivity
First 
Cases
>15% of cows
Repeat 
Cases
>1.5 x 1st cases
Dry period
origin D0-30:
>5% of cows
Lactation
origin >d30:
> 10% of cows
Heifers Cows
Treatment
Protocol
Culture &
Strain typing
Milki /C t i
Relation 
To other
Diseases:
RP/MF/
BVD/…
Ketosis
 BCS
Mineral
Status
Mineral
Status
Housing/
Hygiene
Culling
analysis
Housing/
Hygiene
Housing/
Hygiene
ng
Parlor
on ag ous
transmission
Dry Treat
Protocol
Pre fresh
treatment
Vaccination
Protocol
LACTATION DRY-PERIOD 23
Analyze high SCC
Contribution of
individual cows
* New       Chronic Fresh
Top <5% <5% <10%
Culture
Treat
D
Few Cows (<2%)
responsible for
high counts
Analyze:
Heifers vs cows
New infections
>8%*
Spikes
High - low - high
Chronic high
SCC Patterns:
Heifers vs cows
Chronic infections
>8%*
More than 2%
of cows are
responsible
Ok ~8% ~10% ~15%
Not ok 9+% 10+% 18+%
Fresh cow infections
>15%*
Analyze:
Heifers vs cows
Chonic vs spikes
Segregate
ry
Cull
Hygiene
Milking procedures
Purchased cattle
Segregation
Days in milk / Dry
Seasonality
Pen/barn specific effects
Segregate Treat
Dry off In Lactation
Cull/dry
Culture Chronic
High SCC Cows
Dry cow treatment
Hygiene dry period
Minerals
Seasonality
Heifer facilities
Transition mgmt
DRY-
PERIODLACTATION 24
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High new infection, chronics and 
high fresh SCC
25
Cows Culled
Evaluate:
Cows Not Culled
Evaluate:
>5 % of cows culled 
for udder healthAnalyze 
culling
Cows with >3
repeat cases
Cows >5 high
Linear Score (>4.5)
due to high SCC due to clinicalmastitis
Add cases to 
1. SCC analysis
Add cases to 
2. Mastitis analysis
RELV vs. avSCC
and repro
Cows infected with
S.ag, S.au, Myco
RELV/Repro 
Culling moment
Appropriate ? 
RELV/Repro 
Culling moment
Appropriate ? 
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Herd audit - menu
Area/Topic Management Concern Materials Estimated time 
commitment
Milking routine 
evaluation
Throughput
Routine compliance
Efficiency
Milking time
P l ti
Forms
Stopwatch
2 or more hours
rep- ag me
Habits 
LactoCorder® graphing Routine efficacy
Prep-lag time
Milking process
cluster removal 
Forms
Stopwatch
LactoCorder®
1-2 or more hours
Hygiene scoring New infections
Clinical cases
Bacteria counts
Forms 1 hour
Teat end scoring New infections
Clinical cases
Machine f nction
Forms
Pen light
Varies
(20% of every 
gro p)u u
Teat end cleanliness New infections
Clinical cases
Bacteria counts
Forms
Gauze pads
1 hour
Body condition scoring Transition management Forms 1 hour
Milking equipment 
evaluation
New infections
Clinical cases
Milking process
NMCMethods 
(ISO 6690 
Standard)
1.5 hours
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C
C
C
C
C
C
C
4. Prioritize main issues and
5. execution of plans
 Decision making procedures
M d l t id d i i ki o e s o a ec s on ma ng
 How well do interventions work on a farm ?
 Motivation of owner and workers
 Communication for attitude change
 Training methods
 Standard operating procedures
 Written and pictorial
28
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Motivation: 
‘marketing funnel’
Awareness
ExplainissuesseeninKPI
Discusscoststofarm
Ask if owner is aware of issues
Understanding
Preferences
Action
     
Identifypotentialsolutions
Discusscosts/benefits
Askpreferencesfromowner
Todolists
Actionpoints
Discusscausesofproblems
Providematerials
AskIfownerunderstands
Loyalty
Implementation SupportimplementationProvidefollowup
Successleadstoloyalty
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6. Evaluation and monitoring
 Bulk milk monitoring
 Clinical mastitis and culling monitoring
Monitoring of chronic high SCC and
repeated clinical cases
30
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350
400
Farm Somatic Cell Count
Milk Quality Bonus is paid in the paycheck after the 20th of the following month after goal is achieved
Standardized Milking Routine- Hose Adjusters
Quartermilkers Started
200
250
300
Quartermilker
PipelineInstalled
100
150
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Success of mastitis control 
program
 Clinical mastitis reduction of 20% was obtained
when farmer compliance with advice provided 
was over 67% (2/3).
 Similarly, at high compliance a decrease in new 
infection rate of 17% was obtained.
Green et al. 2007
32
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Key program components
 Milking machine function
 Milking technique
 Prep, gloves, PMTD
 Milking cow hygiene
 Dry cow and heifer hygiene
 Nutrition
Vit i d i l am ns an  m nera s
 Water
 Clinical mastitis treatment and segregation
 High SCC treatment and segregation
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Conclusions
 Milk quality and low bulk milk SCC are manageable. 
 Clinical mastitis incidence is more difficult to manage but
adequate control programs will lead to reduction in both 
first cases and repeated cases.
 Udder health consultancy according to standard procedures:
 Goal setting
 Risk evaluation
 Planning
 Execution
 Evaluation and monitoring
 Producer motivation is key component
 Continuous incorporation of improved knowledge is valuable
34
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Got Questions ?
35
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Milk Quality and Udder Health Key Performance Indicators
Key Performance  Indicator 
(KPI) BEST OK
NOT
ACCEPTABLE
Remarks 
Bulk Milk Somatic Cell Count. <150 <250 >350 
Average of all bulk 
milk SCC 
measurements in a 
given month. 
Standard Plate Count (SPC or 
PLC)
<5,000 
cfu 
<10,000 
cfu 
>10,000 
cfu
Average of all bulk 
milk SPC 
measurements in a 
given month. 
NEW Infection Rate <5% ≈6% >10% % LS>4.5 PLS<4.5 for 
lactating animals per 
test period 
CHRONIC Infection Rate <5% ≈10% >10% % LS>4.5 PLS>4.5 for 
lactating animals per 
test period 
HiFresh cow Infection Rate <10% ≈15% >15% % LS1>4.5 for calving  
animals per test period 
% of lactating herd <4.5 Linear 
score >90% 80%-
90%
<80% 
% LS>4.5 / all lactating 
animals per test period 
 Incidence of clinical mastitis 
per month. 
<1% <2% >2% Incidence calculated 
as all mastitis cases / 
cows milking/ month. 
Prevalence of culls for udder 
health reasons. 
<3% <5% >10% Calculated as all 
mastitis culls / all culls 
in a given 12 month 
period. 
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Goal setting
To be able to define realistic goals for future performance for a specific dairy farm it is 
probably important to get an idea of current performance. There are no generally 
applicable udder health and milk quality goals, except to meet the minimum legal 
standards for milk quality. Any dairy farm will need to decide what the optimal 
investment is into udder health and milk quality to maximize its overall performance. 
This decision is likely based on the knowledge of current performance and the short term 
and long term plans of the management of the dairy farm. 
To define performance a set of primary and secondary parameters is provided below. 
Primary parameters are meant to be an indicator for overall performance. They provide 
the general state of the farms health status, or flag the presence or potential presence of 
performance flaws. Secondary parameters are especially useful when primary parameters 
indicate sub-optimal performance. These parameters guide the user to the cause of the 
underlying problems. 
Udder Health
Primary parameter: 
Bulk milk somatic cell count  (bulk milk SCC or mean SCC and mean Linear Score over 
time). These parameters are usually provided through the milk buyer or through results 
from the Dairy Herd Improvement Association (Dairy One in New York). 
Secondary parameters: 
• Proportion of cows with high SCC 
• Proportion of cows with new high SCC (‘new infections’) 
• Proportion of cows with chronic high SCC 
• Culture results of high SCC cows 
The preceding parameters are only available when individual somatic cell counts are 
measured on a regular basis (preferably monthly) for all cows in the dairy. 
Primary parameter: 
Clinical mastitis incidence (% cows with > 1 case of clinical mastitis per month) 
New York State Cattle Health Assurance Program 
Fact Sheet 
Udder Health Herd Goals 
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Secondary parameters: 
• Mastitis incidence per lactation group 
• Graph of mastitis cases by dim 
• Repeat cases of mastitis 
• Mastitis incidence per season 
• Culture results of mastitis cases 
The preceding parameters can only be calculated from records held at the dairy farm. 
Either hand help records or on-farm computerized records must be kept by the dairy 
producer.
Primary parameter: 
Proportion of cows culled for udder health reason (% culled for mastitis as a percentage 
of all cows in the herd) 
Secondary parameters: 
• List of cows culled 
• Cows not culled but should have been culled 
The preceding parameters can only be calculated from records held at the dairy farm. 
Either hand help records or on-farm computerized records must be kept by the dairy 
producer.
Criteria that define excellent udder health status of individual cows and the herd. 
Criteria Ideal udder health targets 
Bulk milk somatic cell count < 250,000 cells/ml 
Herd average (actual) < 200,000 SCC 
Herd average (DHI Linear Score) < 3.0 LS SCC 
100 % of first calvers (DHI) < 100,000 SCC 
> 85% of herd < 200,000 SCC 
> 95% of herd < 500,000 SCC 
Incidence of clinical mastitis < 25 cases / 100 cows per year 
Number of culls due to mastitis or other udder health 
problems
< 5 cases / 100 cows per year 
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Table 1.  Secondary Parameters to be Calculated in Herds with Udder Health 
Problems 
Somatic Cell Counts:
Define cut-off for infection vs no infection (e.g. SCC >250 or LS > 4.5). This is referred to 
as LS-cutoff in the formula’s below. 
                   # cows above LS-cutoff            
% cows infected in the herd:       -------------------------------            
                                              # cows SCC tested                        
           # cows below LS-cutoff  last sample and above LS-cutoff  this sample 
% new Infections:    --------------------------------------------------------------------------------------- 
                                                 # cows below LS-cutoff  last sample date 
             # cows above LS-cutoff  last sample and above LS-cutoff  this sample 
% Chronic Infections:------------------------------------------------------------------------------------- 
                                                 # cows SCC tested at both sample dates 
                                   # cows above LS-cutoff last sample and below LS-cutoff this sample 
% Cured infections: --------------------------------------------------------------------------------------- 
                                                 # cows above LS-cutoff last sample         
                                                                    (SCC * lbs. milk) for highest SCC cows 
contribution of highest SCC cows   =      ---------------------------------------------------- 
                                                       Sum of (SCC * lbs. Milk) for all cows 
Incidence of clinical mastitis:
                                                            # cows with at least one case of mastitis in this lactation        
Cumulative Incidence per lactation: -------------------------------------------------------------------- 
     # cows that have completed a lactation 
     # cases of mastitis in a given month 
Percent of mastitis cases per months: ----------------------------------------------------------------- 
     Avg # cows lactating in a given month 
Culling due to udder health:
                                                                     # cows culled for mastitis in a given year                
Incidence of culling due to udder health : ------------------------------------------------------------ 
            Avg number of cows present in a given year 
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      # cows culled for udder health  
Proportion of culling due to udder health: -------------------------------------------------------- 
      Total # cows culled in a given year 
Milk Quality 
Primary milk quality parameters are often reported to the producer by the milk buyer. 
The parameters usually include Somatic Cell Counts (SCC), Plate Loop Counts (PLC), 
freezing point information to check for added water, acidity or rancidity, and visible milk 
cleanliness. Every load of milk is also test for antibiotic residues. Goal setting for bulk 
milk SCC depends on the ambition of the producer and the possible penalty or additional 
benefits that may happen by crossing a specific SCC level. In the graph below the 
advised SCC performance goal is graphed as a function of  penalty level. For example, to 
remain in almost all situations below a level of 750,00 cells, the producer should aim for 
a mean somatic cell count of approximately 500,000. Similarly, if benefits are paid for 
milk with a cell count below 300,000, then the performance goal should be 
approximately 200,000. 
0
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300 400 500 600 700 800 900
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Bulk milk PLC should be as low as feasible, but year round production of milk with a 
bacteria count below 10,000 bacteria is certainly feasible. 
Possibly extra information on bacteria counts in milk comes from Preliminary incubation 
(PI) counts, Coliform counts, and Laboratory Pasteurized Counts (LPC). These tests are 
described elsewhere and are claimed to make a distinction between washing failures, pipe 
line contamination and manure contamination in milk. 
Residue violations or Growth Inhibitors indicate the presence of antibiotic residues in 
milk. The average risk of a producer obtaining at least one violation per year is in New 
York State approximately 3%. It is feasible to put policies in place that there should be no 
antibiotic residue violation in the herd. 
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rv
al
s)
 p
rio
r t
o 
pu
rc
ha
se
 


C
on
ta
ct
 w
ith
 n
on
-r
es
id
en
t l
iv
es
to
ck
 c
re
at
es
 a
 ri
sk
 fo
r 
in
tro
du
ct
io
n 
of
 c
on
ta
gi
ou
s m
as
tit
is
 p
at
ho
ge
ns
 in
to
 th
e 
he
rd
. 


Te
st
 a
ll 
in
co
m
in
g 
ca
ttl
e 
fo
r c
on
ta
gi
ou
s 
m
as
tit
is
 (S
.a
ga
la
ct
ia
, S
.a
ur
eu
s, 
an
d 
M
yc
op
la
sm
a)
  


M
ilk
 in
co
m
in
g 
ca
ttl
e 
se
pa
ra
te
 o
r l
as
t u
nt
il 
cu
ltu
re
 re
su
lts
 o
r a
t l
ea
st
 tw
o 
so
m
at
ic
 c
el
l 
co
un
ts
 a
re
 a
va
ila
bl
e 


C
on
ta
gi
ou
s m
as
tit
is
 in
fe
ct
io
ns
 o
fte
n 
ar
e 
tra
ns
m
itt
ed
 
at
 fa
irs
 a
nd
 sh
ow
s. 


D
o 
no
t s
ha
re
 m
ilk
in
g 
eq
ui
pm
en
t a
t f
ai
rs
 o
r 
sh
ow
s. 


C
at
tle
 in
fe
ct
ed
 w
ith
 c
on
ta
gi
ou
s m
as
tit
is
 w
ill
 tr
an
sm
it 
th
e 
in
fe
ct
io
n 
to
 o
th
er
 c
at
tle
.  


M
ilk
 k
no
w
n 
in
fe
ct
ed
 c
at
tle
 la
st
 


C
le
an
 o
r d
is
in
fe
ct
 e
qu
ip
m
en
t a
fte
r m
ilk
in
g 
in
fe
ct
ed
 
ca
ttl
e 
2.
) 
M
ilk
in
g 
pr
oc
ed
ur
es
 


C
he
ck
 fo
re
m
ilk
 a
nd
 u
dd
er
 


Pr
ed
ip
  


D
ry
 th
or
ou
gh
ly
 


A
tta
ch
in
g 
th
e 
un
it 


M
an
y 
ne
w
 in
fe
ct
io
ns
 o
cc
ur
 d
ur
in
g 
m
ilk
in
g.
 A
dd
iti
on
al
ly
, 
m
ilk
 c
an
 b
ec
om
e 
co
nt
am
in
at
ed
 w
ith
 c
ol
ifo
rm
s a
nd
 o
th
er
 
ha
rm
fu
l b
ac
te
ria
 d
ur
in
g 
th
e 
m
ilk
in
g 
pr
oc
es
s. 
 


W
ea
r l
at
ex
 g
lo
ve
s t
o 
re
du
ce
 b
ac
te
ria
l e
xp
os
ur
e 
to
 th
e 
te
at
s 


C
he
ck
in
g 
fo
re
m
ilk
  h
el
ps
 to
 d
et
ec
t c
lin
ic
al
 m
as
tit
is
 
ea
rli
er
 


G
et
 g
oo
d 
co
ve
ra
ge
 o
f t
ea
t f
or
 a
t l
ea
st
 3
0 
se
co
nd
s  


D
ry
 w
ith
 a
n 
in
di
vi
du
al
 to
w
el
 


A
tta
ch
 u
ni
t w
ith
in
 6
0 
se
co
nd
s o
f s
tim
ul
at
io
n 


V
ac
uu
m
 fl
uc
tu
at
io
n 
an
d 
lin
er
 sq
ua
w
ks
 m
ay
 b
e 
M
as
tit
is
 M
od
ul
e 
R
is
k 
A
ss
es
sm
en
t G
ui
de
Pa
ge
 4
3


C
lu
st
er
 re
m
ov
al
 


Po
st
 m
ilk
in
g 
di
si
nf
ec
tio
n 


G
en
er
al
 h
yg
ie
ne
 
pr
ev
en
te
d 
by
 p
re
ci
se
 a
tta
ch
m
en
t 


Ti
m
el
y 
re
m
ov
al
 o
f t
he
 c
lu
st
er
 p
re
ve
nt
s o
ve
r-
m
ilk
in
g 
an
d 
te
at
 le
si
on
s. 
Po
st
 m
ilk
in
g 
te
at
 d
is
in
fe
ct
io
n 
is
 th
e 
si
ng
le
 m
os
t i
m
po
rta
nt
 
fa
ct
or
 in
 p
re
ve
nt
in
g 
ne
w
 in
fe
ct
io
ns
.  


En
su
re
 th
at
 a
t l
ea
st
 th
e 
lo
w
er
 h
al
f o
f t
he
 te
at
 is
 
di
pp
ed
.  


Fl
am
in
g 
ud
de
rs
 re
m
ov
es
 a
 b
ac
te
ria
l r
es
er
vo
ir.
 
3.
) 
M
ilk
in
g 
eq
ui
pm
en
t 
M
ai
nt
en
an
ce
 
Fa
ul
ty
 m
ilk
in
g 
eq
ui
pm
en
t m
ay
 c
au
se
 n
ew
 in
fe
ct
io
ns
 in
 th
e 
m
ilk
in
g 
he
rd
. 


C
ha
ng
e 
te
at
 c
up
 li
ne
rs
 a
cc
or
di
ng
 to
 m
an
uf
ac
tu
re
r 
re
co
m
m
en
da
tio
ns
 


C
he
ck
 o
th
er
 ru
bb
er
 p
ar
ts
 (e
.g
. s
ho
rt 
m
ilk
 tu
be
s)
 
re
gu
la
rly
 


Pr
ov
id
e 
re
gu
la
rly
 sc
he
du
le
d 
m
ai
nt
en
an
ce
 


M
ilk
in
g 
sy
st
em
 sh
ou
ld
 b
e 
pr
of
es
si
on
al
ly
 e
va
lu
at
ed
 a
t 
le
as
t a
nn
ua
lly
.  
4.
) T
re
at
m
en
t p
ro
to
co
l a
nd
 
re
sid
ue
 a
vo
id
an
ce
 


C
ul
tu
re
 c
lin
ic
al
 a
nd
 h
ig
h 
SC
C
 c
ow
s 


R
ev
ie
w
 c
ul
tu
re
 re
su
lts
 
w
ith
 y
ou
r v
et
er
in
ar
ia
n 


A
vo
id
 v
io
la
tiv
e 
dr
ug
 
re
si
du
es
 
C
ul
tu
re
 a
nd
 se
ns
iti
vi
ty
 re
su
lts
 c
an
 h
el
p 
to
 d
is
ce
rn
 th
e 
ca
us
e 
of
 
m
as
tit
is
, a
nd
 a
id
 in
 d
ev
el
op
in
g 
tre
at
m
en
t p
ro
to
co
ls
. 


D
ev
el
op
 tr
ea
tm
en
t p
ro
to
co
ls
 b
as
ed
 o
n 
th
e 
or
ga
ni
sm
 
pr
es
en
t (
hi
gh
 S
C
C
), 
or
 li
ke
ly
 to
 b
e 
pr
es
en
t (
cl
in
ic
al
 
ca
se
s)
, c
lin
ic
al
 si
gn
s, 
an
d 
fa
rm
 g
oa
ls
 


Ev
al
ua
te
 tr
ea
tm
en
t s
uc
ce
ss
 o
n 
a 
re
gu
la
r b
as
is
, a
t 
le
as
t o
nc
e 
ye
ar
ly
. 


Fo
llo
w
 m
an
uf
ac
tu
re
r’
s (
O
TC
 a
nd
 R
x 
dr
ug
s)
 o
r 
ve
te
rin
ar
ia
n’
s (
EL
D
U
) r
ec
om
m
en
de
d 
w
ith
ho
ld
in
g 
tim
es
.  
 


Fo
llo
w
 th
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10
 P
oi
nt
 P
la
n.
  
5.
) V
ac
ci
na
tio
n 
co
ns
id
er
at
io
ns


M
as
tit
is
 v
ac
ci
ne
s a
re
 b
ec
om
in
g 
av
ai
la
bl
e 
an
d 
ap
pe
ar
 to
 b
e 
ef
fic
ac
io
us
, e
sp
ec
ia
lly
 to
 le
ss
en
 th
e 
se
ve
rit
y 
of
 G
ra
m
 
ne
ga
tiv
e 
in
fe
ct
io
ns
.


V
ac
ci
na
tio
n 
pr
ot
oc
ol
s s
ho
ul
d 
 b
e 
de
ve
lo
pe
d 
an
d 
im
pl
em
en
te
d 
in
 c
ol
la
bo
ra
tio
n 
w
ith
 th
e 
he
rd
 h
ea
lth
 
ad
vi
so
r, 
an
d 
re
vi
ew
ed
 b
y 
th
e 
m
an
ag
em
en
t t
ea
m
 o
n 
an
 a
nn
ua
l b
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is
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 N
ut
ri
tio
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
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En
er
gy
  
Th
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o 
m
ai
n 
nu
tri
tio
na
l a
re
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 a
dv
er
se
ly
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ct
in
g 
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m
un
ity
 
ar
e 
en
er
gy
 a
nd
 tr
ac
e 
m
in
er
al
/v
ita
m
in
 d
ef
ic
its
 


M
on
ito
r D
M
I f
or
 d
ry
, p
re
-fr
es
h,
 a
nd
 la
ct
at
in
g 
co
w
s. 


R
ev
ie
w
 m
an
ag
em
en
t p
ro
ce
du
re
s t
ha
t m
ay
 in
cr
ea
se
 
D
M
I (
fo
ra
ge
 q
ua
lit
y,
 a
m
ou
nt
 fe
d,
 ti
m
es
 p
us
he
d 
up
, 
bu
nk
 c
ha
ra
ct
er
is
tic
s, 
ve
nt
ila
tio
n,
 e
tc
.).
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Tr
ac
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m
in
er
al
s/
vi
ta
m
in
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

R
ev
ie
w
 ra
tio
n 
ch
ar
ac
te
ris
tic
s t
ha
t m
ay
 a
ffe
ct
 in
ta
ke
 
(fo
ra
ge
 q
ua
lit
y,
 c
ho
p 
le
ng
th
, f
at
 le
ve
ls
, d
eg
ra
da
bl
e 
pr
ot
ei
n,
 e
tc
.).
 


En
su
re
 th
at
 a
ll 
an
im
al
s a
re
 fe
d 
.3
 p
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 se
le
ni
um
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La
ct
at
in
g 
co
w
s s
ho
ul
d 
re
ce
iv
e 
60
0-
80
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IU
 v
ita
m
in
 
E,
 d
ry
 c
ow
s 1
,0
00
, a
nd
 p
re
-fr
es
h 
co
w
s a
t l
ea
st
 1
80
0 
IU
.


Ir
on
 is
 a
n 
ox
id
an
t. 
Su
pp
le
m
en
ta
l i
ro
n 
is
 ra
re
ly
 
ne
ce
ss
ar
y 
an
d 
m
ay
 b
e 
ha
rm
fu
l. 
   
7.
) E
nv
ir
on
m
en
t a
nd
 H
ou
si
ng
 


A
vo
id
 o
ve
rc
ro
w
di
ng
 


K
ee
p 
st
al
ls
 c
le
an
 a
nd
 
co
m
fo
rta
bl
e 
 


K
ee
p 
st
al
ls
 a
de
qu
at
el
y 
be
dd
ed
 


U
se
 th
e 
rig
ht
 b
ed
di
ng
 
m
at
er
ia
l 


K
ee
p 
w
al
kw
ay
s c
le
an
 
In
 w
el
l-m
an
ag
ed
 h
er
ds
 th
e 
m
aj
or
ity
 o
f m
as
tit
is
 c
as
es
 a
re
 
ca
us
ed
 b
y 
en
vi
ro
nm
en
ta
l b
ac
te
ria
.  
In
 m
os
t h
er
ds
, t
he
 m
aj
or
ity
 
of
 e
nv
iro
nm
en
ta
l i
nf
ec
tio
ns
 (s
tre
ps
 a
nd
 c
ol
ifo
rm
s)
 o
cc
ur
 
du
rin
g 
th
e 
dr
y 
pe
rio
d.
 


O
ve
r-
cr
ow
di
ng
 c
an
 c
om
pr
om
is
e 
ov
er
al
l h
er
d 
hy
gi
en
e,
 
an
d 
le
ad
 to
 c
ow
s l
ay
in
g 
do
w
n 
in
 a
lle
yw
ay
s. 
 H
yg
ie
ne
 is
 
im
pr
ov
ed
 a
t t
he
 fo
llo
w
in
g 
st
oc
ki
ng
 ra
te
s:
 


Fo
r b
ed
de
d 
pa
ck
s s
pa
ce
 re
qu
ire
m
en
ts
 sh
ou
ld
 b
e 
at
 
le
as
t 1
00
 sq
. f
t. 
pe
r c
ow
. 


Fo
r f
re
es
ta
ll 
fa
ci
lit
ie
s, 
st
riv
e 
fo
r 1
00
 –
 1
10
%
 
st
oc
ki
ng
 ra
te
.  


C
om
fo
rta
bl
e 
st
al
ls
 e
nc
ou
ra
ge
 c
ow
s t
o 
la
y 
do
w
n 


cl
ea
n 
m
an
ur
e 
of
f s
ta
lls
 w
he
n 
co
w
s a
re
 m
ilk
ed
 


be
d 
st
al
ls
 fr
eq
ue
nt
ly
 w
ith
 d
ry
, c
le
an
, b
ed
di
ng
 
m
at
er
ia
ls
. S
an
d 
is
 th
e 
be
dd
in
g 
of
 c
ho
ic
e.
  


B
ed
di
ng
 m
at
er
ia
ls
  c
an
 h
ar
bo
r m
as
tit
is
 p
at
ho
ge
ns
 (e
.g
. 
gr
ee
n 
sa
w
du
st
) 


cu
ltu
re
 b
ed
di
ng
 m
at
er
ia
ls
 if
 th
ey
 a
re
 su
sp
ec
te
d 
as
 a
 
so
ur
ce
 o
f m
as
tit
is
. 


H
ea
vi
ly
 so
ile
d 
w
al
kw
ay
s c
au
se
 m
an
ur
e 
to
 b
e 
sp
la
sh
ed
 
on
to
 u
dd
er
s, 
an
d 
so
ile
d 
ho
ov
es
 b
rin
g 
m
an
ur
e 
in
to
 st
al
ls
. 
8.
) D
at
a 
co
lle
ct
io
n 
an
d 
re
co
rd
 k
ee
pi
ng
  C
lin
ic
al
 c
as
es
 
  S
ub
cl
in
ic
al
 m
as
tit
is
  


St
riv
e 
to
 h
av
e 
fe
w
er
 th
an
 2
 c
lin
ic
al
 c
as
es
 o
f m
as
tit
is
 p
er
 
10
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w
s e
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

an
d 
le
ss
 th
an
 5
%
 n
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fe
ct
io
ns
 (p
re
vi
ou
s m
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 <
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0,
 c
ur
re
nt
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 >
 4
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) e
ac
h 
m
on
th
, 


an
d 
le
ss
 th
an
 5
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 c
hr
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ic
 in
fe
ct
io
ns
 (p
re
vi
ou
s a
nd
 th
is
 
Pa
ge
 4
5
